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This paper points up some cognitive assets of Canadian native pupils 
which have long been in the lore of anecdotal evidence. Ina study test- 
ing (among other things) psychological differentiation theory in relation 
to ecological and cultural variables, a broad battery of cognitive measures 
was given to 751 subjects described in MacArthur (1973) and in Table l. 
(Central Canadian Inuit of Igloolik and Frobisher Bay, Nsenga Zambians of 
Sandwe and Petauke, West Greenlanders of Augpilagtoq, Kraulshavn, 
and Upernavik, and Alberta Whites of Strathcona County; age-groups 9 to 12, 
13 to 16, 17 to 26, and 27 to 40; balanced by sex, and by subsistence hunt- 
ing or farming vs. wage-earning, except for Whites). Some of the cognitive 
Measures used are listed in Table 2, and described in MacArthur (1973). 

The very general rationale underlying the project views cognitive abili- 
ties as if organized in an oblique hierarchy resembling those of Gagne (1962) 
or Cattell (1963), resulting from interactions of innate predispositions 
with environmental influences a la Ferguson (1954) or Cole (1971), with local 
demands strongly influencing what abilities or processes are learned and how 
they pattern. 

In this study, following Witkin (1967)/Dawson (1967)/Berry (1971, 1974) 
psychological differentiation theory in cross-cultural context, field-indepen- 


dence measures were expected to be positively associated with: some spatial 
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abilities, hunting rather than agricultural communities, open and homogeneous 
vistas rather than closed and variegated vistas, upbringing encouraging ini- 
tiative and autonomy rather than obedience and conformity at the family level, 
and limited social and political stratification rather than extensive social 


and political stratification at the level of the larger community. 


Some Results 


Ability factor patterns. Oblique higher-order factor analysis 
(Hendrickson & White, 1966) of cognitive measures for the Canadian Innuit 
adolescents (Table 2) indicated three main first-order common factors: 

(1) a verbal-educational factor (here called v:ed) marked by such tests as 
Arithmetic and English Vocabulary, (2) a spatial/field-independence factor 
(here called k:m) marked by such tests as WISC Block Design, Witkin Embedded 
Figures, and New Guinea Performance Scale Form Assembly, (3) a factor of 
inductive-reasoning-from-nonverbal-stimuli (here called i) marked by such 
tests as Standard Progressive Matrices. 

It should be noted that these three first-order oblique factors were 
all highly correlated (about .6), and their marker tests all showed high 
loadings on a third-order factor of general Mae ability running 
right through the Peete st this cognitive battery. This suggests that the 
spatial/field-independence and inductive-reasoning tasks are tapping abilities 
not merely at a concrete level, but at a level of abstract symbolic repre- 
sentation. 


As predicted by the rationale behind the study different factor 
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patterns appeared for different ethnic groups and rks tds But since 
the above three factors are recognizable for other Sree eee with 
some splitting or in some combination; they may be used to structure 
discussion of cognitive abilities here. 

Differential abilities relative to Whites. Figure 1 summarizes 
several findings of the study. T-score norms based on the Canadian Cen- 
tral Eskimo adolescents were prepared for each of the ability measures, 
so that in Figure 1 this sample has a mean of 50 on each of the three 
groups of ability measures (k:m, i, v:ed). Mean T-scores based on norms 
of this reference sample were obtained for each of the other samples on 
each test. Medians of these mean T-scores, taken over each of the three 
groups of ability measures, are shown in Figure 1 for the Greenland, Nsenga, 
and Alberta adolescents. 

Though all four adolescent samples were of the same stated age, parental 
occupations for the Whites were much higher in the Canadian sense, the Whites 
had two years more of schooling, and for the Nsenga the teachers were less 
well prepared in the Euro-American sense. Thus on these tests evolved mainly 
from Euro-American culture, it is of no theoretical interest that in Figure l 
the graph for the Nsenga (x-ed line) parallels that for the Whites (dotted 
line) but at a much lower level. (This simply repeats ad nauseam that on 
our tests, Africans of lower parental occupation and less schooling score 
lower than Whites). But as indicated by the oval at the left, on the spatial/ 
field-independence tasks the Central Canadian and Greenland Eskimos with their 
hunting background, ecology demanding minute visual discrimination, and up- 


bringing encouraging initiative and resourcefulness, perform at about 
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the same level as that of the Whites. On these same tasks the Nsenga with 
subsistence farming background, closed vistas, and upbringing encouraging 
toward conformity to authority, perform much lower. Hypotheses in this 
connection from psychological differentiation theory, then, are clearly 
confirmed. 

On the verbal-educational tasks (to the right of the Figure) the three 
indigenous samples perform similarly, all below the Whites. The inductive- 
reasoning tasks fall between these two extremes. For children of stated 
age 9 to 12 years the graph remarkably resembles that for the adolescents. 
(On the k:m tasks the Central Eskimo dai ragen scored at exactly the same 
level as their White age-mates). 

Differential abilities relative to age. Within each indigenous group 
an inverted U-shaped relation was ten ebeda between age and level of ability 
on tests common to the four age-groups. Hone er! as Table 3 shows, for the 
Central and Greenland Eskimos on the k:m tasks there were almost no signi- 
ficant differences in means between the adolescents with six years of 
schooling and the middle-aged adults with little schooling. 

Differential abilities relative to transition. Table 4, using four 
transition markers in illustration, shows that for the Eskimo adolescents 
there was a clear trend for the spatial/field-independence group of abilities 
to be related almost not at all to degree of transition toward technological 
society, for the inductive-reasoning abilities to be somewhat related thereto, 
and for the verbal-educational to be much more related to degree of transition. 
For the Nsenga there was considerably more relation of spatial abilities to 


degree of transition (MacArthur, 1974 a). 
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Abilities relative to sex. One of the striking findings of this study 
was almost no sex differences in any of the ability tests for any of the 
age-groups in any of the ethnic samples (MacArthur, 1974 b). This finding 
strongly suggests that on this broad battery of cognitive tasks for these 
samples such sex differences as do occur are not likely of biological origin, 
but are related to circumstances in the upbringing of a particular age-group 
in a particular setting at a particular time. 

Indian-Metis and Inuit of Western Arctic and Alberta. In many instances 
studies of North American indigenes have tended to treat our native peoples 
as if they were homogenous, with little regard for the great ecological and 
cultural diversity characterizing the various groups. However, previously 
reported studies by MacArthur (1962, 1965, 1968a, 1968b, 1969), by Vernon 
(1969), and by Bowd (1973), indicate that, with relatively minor differences 
in patterning of abilities and in HeecommATiCS s on particular tests, the 
results outlined above can be generalized with some confidence to Mackenzie 
Eskimos of the Western Arctic and to Indian-Metis of the Mackenzie District 


and of Alberta. 


Some Educational Implications 


Cognitive strengths of Canadian native pupils. Cognitive strengths 


of our Inuit peoples (and Indian-Metis of Mackenzie District and Alberta) 
relative to their White age-mates, lie clearly in the spatial/field-inde- 
pendence cluster of abilities. Within Eskimo samples this ability cluster 
is little related to degree of transition toward technological society, and 


middle-aged adults with little schooling have developed these abilities as 
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well as have young adolescents who are in school. Anecdotal evidence has 
long praised the navigational and mechanical skills of the Eskimos. Across 
ethnic-group, across age-group, and within age-group data confirm in terms 
of well-known standard psychological tests, and even for child samples, the 
relatively highly developed spatial and field-independence abilities which 
the Eskimo has developed in his traditional life. It should be noted that 
in Euro-American society such tests as Block Design, Form Assembly and Em- 
bedded Figures are widely established indicators of technological aptitude. 

A second level of cognitive strengths of these Eskimo samples is re- 
presented by the tasks involving inductive reasoning from nonverbal stimuli. 
This factor's emergence and strength over v:ed abilities agrees closely 
with previous results for two samples of Mackenzie Eskimo and two Indian- 
Metis samples living well over 1000 miles from the Central Eskimo. (MacArthur, 
1968a, 1969). 

It is in the verbal-educational group of abilities that our native 
pupils demonstrated their greatest weakness relative to their White 
age-mates. 

Implications for education. In terms of practical implications for 
Eskimo and Indian-Metis pupils in formal educational settings their rela- 
tive strengths in k:m and i abilities suggest: 

(a) clear distinction between subjects of content of instruction, and 
methods or media ze instruction. 

(b) content of instruction is a value matter of course, in this writer's 
view best decided by the native peoples directly concerned, but the 


evidence suggests development of both spatial/field-independence and 
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verbal abilities as aims for subjects of instruction. 

(c) The evidence suggests much more emphasis than is usually present in 
schools and other educational institutions on the use of nonverbal 
stimuli and k:m abilities as media of instruction. Cross-cultural 
psychologists have gone some distance in developing principles and 
practices for helping people of other cultures learn how to do essenti- 
ally Euro-American tests. Now no-one cares, of course, whether other 
people can do our tests, but these same approaches can be used in 
helping people from other cultures to learn----whatever they may wish 
to learn. 

From a psychologist's view-point these main principles may be sum- 
marized thus: (1) Use of instrinsically interesting materials, perhaps 
starting with essentially Western, but progressively seeking exemplars from 
local practices of the constructs under instruction or test, (2) Making 
stimulus problems and responses little dependent on verbal or pictorial 
communication, with emphasis on communication by manipulating materials 
and by gesture, (3) Explicit instruction via small steps with immediate 
feedback to testor and testee, and with immediate testee reinforcement, 

(4) Reduction of extransous stimuli, so that the problem stands out as 

clear "figure" with as little as possible "background noise" such as printed 

instructions, or other items on a page or table-top, (5) Assistance in pacing, 

(6) Emphasis on clinical more than technical standardization of test admin- 

istration procedures, including warmth and personal attention, (7) Respect 

for testee as a person, not just a subject. 

Such principles can be adapted for teaching at the level of centralized 


production of so-called audio-visual educational materials and directions 
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for their use, but perhaps more important is implementation of the attitudes 
they imply in.day-to-day teaching by the classroom teacher in using varied 
approaches in the same lesson or lesson sequence. As a simple example, 
Kleinfeld (1973) uses Venn diagrams to supplement the traditional verbal 


approach to teaching superordinate and subordinate class relationships. 


Current approaches to curriculum development in the Northwest Territories. 


A commendable outline of principles for curriculum development for native 
pupils of the Northwest Territories is given in the 1974 Yearbook of the 
Canadian Society for the Study of Education (Robinson, 1974). I here refer 
to only one aspect, his principle concerning media of instruction. 


The tie that binds the curriculum is communication, 
broadly defined. Conventionally, communication is 
thought of in terms of the language arts: listening, 
speaking, reading, and writing. This interpretation 
is too narrow in that it excludes communication via 
art, music, drama, mathematics, science experimenta- 
tion, physical education and recreation; and indeed 
any activity through which the individual conveys 
meaning without the necessity of resorting to verbali- 
zation....a variety of avenues of communication should 
be explored and utilized....Pantomine, cuisenaire rods, 
jigsaw puzzles, creative dance--all are ways and means 
of communication....Moreover, there is little reason, 
Save tradition itself, for the continuing emphasis that 
is placed on print as the one effective communication 
tool....film...tapes, records, and transparencies are 
often not used sufficiently. Reitertated in stronger 
terms, a successfully enunciated curriculum will be 
amenable to mediation via the widest range of possible 
communication modes. (p. 38). 


The article illustrates this principle with description of a range of multi- 
cultural learning materials that may be and are being prepared, incorpor- 
ating the involvement of Inuit and Indian peoples themselves in the col- 
lection, translation and illustration. of materials which meet their interests 


and are based on their customs and traditions. Perhaps more important than 
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these materials are the so-called "yellow pages" of the handbook for elemen- 
tary curriculum development in the Northwest Territories, listing many many 
activities for use in day-to-day teaching, which can help the native pupil 


use and build upon the cognitive strengths he has brought to the classroom. 
Summary 


In a study testing (among other things) psychological differentiation 
theory in relation to ecological and cultural variables, a broad battery 
of twenty-nine cognitive measures was given to 751 cases ages 9 to 40 
years in four ethnic groups (Canadian Central Inuit, West Greenlanders, 
Zambian Nsenga, and Alberta Whites). While as predicted, factor patterns 
varied considerably from age to age and from group to group, three main 
factors were recognizable, either with some splitting or in some combination: 
a verbel-educational factor, a spatial/field-independence factor, and a 
factor of inductive-reasoning-from-nonverbal stimuli. 

Cognitive strengths of the Eskimo samples relative to their White 
age-mates lay clearly in the spatial/field-independence cluster of abilities. 
Within Eskimo samples this ability cluster was little related to degree of 
transition, and middle-aged adults with little schooling have developed 
these abilities as well as have young adolescents who are in school. Im- 
plications for Eskimo pupils in formal educational settings suggest much 
more emphasis than is usual at present on: (a) nonverbal and spatial abili- 
ties as media of instruction, and (b) development of these abilities as aims 
for content of instruction. 

This paper helps provide research-based underpinning for the princi- 


ples and practices in curriculum development for native pupils outlined 
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in Robinson, Paul. Curriculum development. In Patterson, R. S. & Urion, C. 


Canadian native schools in transition. 1974 Yearbook of the Canadian Society 
for Study of Education. 
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for the sixtecn samples. / NSENGA AFRICANS SAMPLE 2 2. (ODLIQuE P PROMAX-COEFPICIENTS BELOW .3§ OMITTED) 
es : Primary Factor Pattern Third | Unrotated 
SOM! D!SCRIPTIVE DATA FOR 16 SAMPLES - N’S, MEANS, AND TEST BATTERIES™ = First Cirdex ' Cede? First 
————— : : i } i Principal 
: Tests 5 — 
Sample Age |Sample Age |Sample Age |Sample Age : Eskimo Nsenga 
No. 9 No, 13 27 | Total ¢ Fic! ; 3 of 8 Factors | 2 of 7 Factors 4 Esk. Nsen.| Esk. Nsea 
to to to r q b¢ aN eS I 2 1 I I z 
12 3 ; 
; ¥ 1. Block Design WISC 88 89 Be hog ake Ja) —,08 
Number of Cases R A 2, Emb. Fig. Witkin 95 75e8 66 “64 Apt (er: 
Central Eskimos % 3. Emb. Fig. AID x -70 91% 4.39 oat 68  .49 
Neseniza Africans : 4. 2 81 76 § 62 «55 73 65 
Greenlindiiskimos ; j. Emb. Fig. Vernon 38 657 70 9 64 73 72.72 
Alberta Whises ‘ 6. Form Assembly NGPS ah 44 Be 63, 2.0% Sasa Ot 
4 § 7 Passalong NGPS .68 t 69.39 $6 335 
at ; 8. Draw Man Witkin 36 .46 390. Ah 64 
Stated c\ge Il 10-5 12 14-4] 13 21-0 14 33-7 : 9. Progr. Matrices A 86 91 56 26% ee Ry 
21 10-4 22 «14-4 23 20-0 24 32-11 10. B 82{ .40 b Gt 97 $$ 66 
3I 10-9 32 14-0 33 20-11 | 34 35-3 TT. Cc 87} .92 Ps e 5); <70-8e73 
4l 10-4 42 14-4 43 44° rps D 89] .90 166.73 66 Tan 8S 
Years in School 11 23 12 G0 rz 583 140 gonG 13. E 343 | 04 ayee ie 63, 373 
2 3.1 Zima Ore 23. GG 24, 2.9 14. SCRIT Scale 2 : 64] .43 yO a7) Os 
$4, 63.7 32.8 33.7.0 34 70 15. MAC 2 61 | .47 69.68 65 .-.76 
al $4 4-42 5 43 44 —_———j - _—_—_—_ 
Grade ry act 12 9 4.6 16, Lorge-Th. NV3 1 .60 $8 659 G7 — 37 
21 3.6 22 86.4 17. 2 49 40] .62 Bef teres OP Eris pes Gf! 
31 3.0 2 6.0 18, 3 48 os A LO Seas yO sof egy 
At mace 2 8.5 19. Memory Designs Benton — — 47 s$o 
Occupetion LLNS ocd 12 29.6 13 31.9 14 30.4" { 20. Shipley Abstraction iS2 82 79 ~~ 7G tt 
(Blishen 1967) zr U37.4 22) 3307 23 38.0 24 30.9 M21. English Vocab. Oral 93 64 D3 Ter es St 9 
503 355 a2 iter 3328.0 SA ey 5 f 22. Arithmetic Computation 86 86 eG) aye -3$/4.88 
At 30:3 2 43.4 43 44 : H 23. Problems .70 .88 tyes | Sy. Sy 
R24. Grade in School 1.02 1.03 5 COme Os, bo 6.84 
Test Metteries J , g 25. Ting. Rdg & Usage 99 1.00 66.68 83 99 
ll 1 I pe f 26. Ting. Vocal, Written 1.00 37 f apOueOr Sr 483 
WI 2 B27. Otis Leta 94 .67 Ao eer) 85 © -.68 
R 28, Spclling .86 93 , ee by 686 
sah i # 29. Information Lrng. 79 95 65.66 7h 01389 
*Within eich sample balance by sex, and (except for Whites) by less/more transitional § 30, Word Learning “jo 63 40 38 6.66 
orientation, D.ta for samples 43, 44 not yct available. ee a te 
31. Illusions M-Lyer 
B 32, Sander 
Cognitive measures uscd were in three batteries: Battery I administered to : fn g , “ae 
all subjects included cleven measures sclected from those recommended in I.B.P. ¢ 35 Visual Acuity ae 
Haadhonk 10 (Biesheuvel, 1969, which sce for additional description of them); f -— : 
Batiery I for pupils with at least two years of schooling included another thirteen 4 Prop. Total Variance 25 TS 614] 236 14 B 137 034 43 4S. 
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Table 3 


Significance of Differences of Means on Common Ability Tests, 
Young Adolescents vs. Middle-Aged Adults 





Central : 





: Greenland Nsenga 

: Eskimos Eskimos Africans 

> Sample 12: Sample 32 Sample 22 

. minus -: minus 3 minus 

* Sample 147° Sample 34 “3 Sample 24 

‘Test Bead. teSS 892d. £ 86 ; d.£.94 

* Prob.-<< Probe ; Prob. 

% less; less : less 

et than *@t than : t than 
1. Passalong NGPS fela2? £ @30 (22435 05 : waa .90 
2. Block Design WISC ie 6 § 250.2857 =.60 : 1.48 20 
3. Form Assembly NGPS eto ¢ 210 ss 290 : +39 70 
4. Emb. Fig. Witkin pel 6 og CIS) ay 6 : 4.20 001 
Oe tEmbieFig. AID mu. 23 2001.42.70 OL 3 5.75 001 
6. MAC 2 > 3.21 POU --8ge855 02 : 8.18 001 
7. Progress. Matrices Total =: 5.70 00).°5.83  .00T 8.13 001 
8. Eng. (Dan.) Vocab. Oral + 5.77 3.89 001 5.69 001 


.001. 





Table 4 
prrelations of Ability Tests with Some Transition Markers for Adolescent Eskimos (Age 13 to 16) 


Wages vs. Land: Appliance Ownerténg. (Dan, ) User slimes Las senoo 





(Head) : ship (Nene) swith Friends: (Self) 
12 “Pe Sake 32 #12 ed 6 32 
Aoscttin ated ae, ob crete soe ee me aay cane a te RR Co On I 
Draw Man Witkin 01 1 Se hS 13 Rios eyS Os) eas 
Emb. Fig. AID 1 03 00 ek 01 15 07 pee 24 
2 06 a3 “Lg 19 ate la 28% eeoes, Toot 
Block Design WISC ~06 23 00 38% pas >. 32% pat * SOR 
‘7 Memory Designs Benton 05 16 se 20 22 pan i! 31% * 26* 268% 
iy Emb. Fig. Vernon -03 18 2507 21 apt ei. 2220 30%* 
I) Form Assembly NGPS -14 10 3-01 22 “09. 2) : 06 33x 
, Passalong NGPS “05 --02 “510 63 “11-25% 07) 423 
tee Emb. Fig. Witkin dl 11 °-09 2 £15 33% 26 38% 
a Ae end Bcene ahaha evar state aiGae O's -0.6 ste aa. Gee Bis tetal gis ORNs 0,6 4 aera gs 4 dhe noel sata 
hy) Progress. Matrices A -04 26% :-05 24% Cals 27% sEO9 28% 
R B 34% —=S2% euiG 23 °27% 36% S229%. | 3ge 
oa Cc rae 43% eek 45% “267 39% mar ad 48% 
bs D 30% 49% S23 46% ore SO 7 2 Slee Sas 
; E 14 30* R29 es 1% ale 43% bee 3 31* 
be SCRIT Scale 2 12 314 ° 24% 36% sy We 29% Los 40* 
» MAC 2 24e— ~ 19 Sth 38 27% ee a 33% ° 14 29% 
, Lorge-Th. NV3 1 a 25% ot 40% oa, Ze 36 26% 
3, 2 15 - 30% ms y aie ks 92 33% ° 38% 36% 
if 3 . ay 31% 2. 29%- = 45% 330%. 46% “STR “SB% 
FERC R eee tess eetseesseeeeHeeeeese teense eseeeeoeeve See eee eereseseerreeeeeersesr eevee seeeereneesreereesese e 
)) Word Learning 15 -- *-05 -- sf ie -“- ead: “= 
. Spelling 28% -— $s 44% -- $42% -- 2 tS de -- 
. Shipley Abstraction ein “= © 31% -- £33% + 5 49% -- 
§ «6Arithmetic Computation 334) 25* ° 44% 28% MOSe "+ G4G% © 60% 46% 
i Eng. Rdg. & Usage 23 -— $ 42% -— $ 42% -- ° 68% ~-- 
Information Learning Diy. oe ee32 5 -- 32% -— * 43% “= 
fm Otis Beta 10 ~~ £ 34% 0 oe 2S7*%& 0 == ° 38% 9 == 
. Grade in School 27% 42% She G24 °46% 39% 372% 78% 
Mm Eng. (Dan.) Vocab. Oral 13 22 sa soe, 40% 343* 66% 3 47% 49% 
me Eng. Vocab. Written 13 -- = Sees -- ° 43% -- i Yh ae 
me Arithnetic Problems 05 25% canes 38% ee had 58% aS 62% 
m GNVTB 4 Spatial -- Pas Se 4l* {-- 42% jo 35% 
. 2 Similarities -- 28% 3: -- 34% {-- 26* on 39* 
< 3 Differences -- 30% $‘-- 40* ‘-- 31% — 41% 
5 Matrices -- 30% ate 44% ‘-- 4Gk . 42* 
. 6 Series ; -~ 28% os 42% i's 36% <= 41% 
+» Illusions T -04 04 Sud 10 ele 03 3-06 ~02 
. L 15 07 a6" §=07 -24% 13 OL 03 
. Sander -11 16 3-22 08 +24* -06 7-08 -03 
. M-Lyer 00 03 eles 0S muz 02 es 14 


Sgnificant at .05 level. Decimal points omitted. 
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